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ABSTRACT 
 
Attention deficit hyperactivity disorder (ADHD) is one of the most common mental disorders, and 
it is a condition that can affect children, teens, and adults, with a high social impact. The objective 
of this research is to obtain an authentic response from the respondents through the help of an 
application and will cover all cities in Indonesia but for this early stage, it will mainly focus in 
Jakarta. With the rapid development of technology allows room for innovation and change in 
various fields of human life as computers are now implemented in the health field, commonly known 
as E-health or Electronic Health. Qualitative Research was used as the main research method where 
in-depth interviews were used to know the detrimental effects of late ADHD diagnosis. The concept 
of this application is to aid parents in determining whether or not it is necessary for them to bring 
their child in for a ADHD diagnosis by filling out the Skala Penilaian Perilaku Anak Hiperaktif 
Indonesia (SPPAHI) questions, a scale developed by DR. dr. Dwidjo Saputro, Sp. KJ. in 2004 that 
is featured in the application, prior to bringing the child to a psychiatrist for further diagnosis. 
Through the application, users are also able to get more information regarding the disorder. 
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INTRODUCTION 
For a country with a population of roughly 260 million but only 773 psychiatrists and 451 clinical 
psychologists, Indonesia has a shortage of mental health practitioners (koran.tempo.co, 2016). The 
World Health Organisation (WHO) states that the ratio of psychologists and psychiatrists to resident 
is 1:30.000 people and if converted per 100.000 it roughly adds up to 3 per 100.000 citizens, in other 
words, for 250 million of Indonesia’s’ citizens, 7.500 psychologist services are needed with 451 
clinical psychologists and 773 psychiatrists (Setiyani, 2018). Although the government 
acknowledges psychologists as health workers, in comparison with doctors and nurses, the 
placement of psychologists at a public health post has not been considered vital. 
 
There is a stigma around mental health problems as they are often associated with the images of a 
homeless person on the streets. Mental health problems can occur to anyone of all ages but are 
commonly found among youth as it is when someone undergoes different transitions in life. 
Attention deficit hyperactivity disorder (ADHD) is one of the most common mental disorders, and 
it is a condition that can affect children, teens, and adults, with a high social impact. 
 
A person with ADHD or Attention-deficit/hyperactivity disorder has differences in brain 
development and brain activity, affecting their attention span and self-control. Common symptoms 
of the disorder are hyperactiveness and short attention spans. Currently, there are three types of 
ADHD: inattentive type, hyperactive/impulsive type, or combined type. However, despite former 
and current research on ADHD medication, cases of misperceptions of ADHD medications are still 
common in children with ADHD. 
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OBJECTIVE 
 
The objective of this research is to obtain an authentic response from the respondents through the 
help of an application. As of now, the way to determine whether someone has ADHD is by doing a 
one-on-one interview in private with a psychologist. In interviews, the possibility of a respondent 
altering their answers on certain questions to avoid getting diagnosed is quite big as they are able to 
look up the questions beforehand or find out what ADHD is and do everything in their power to 
make sure they do not get diagnosed with it. This research hopes that the usage of an application 
may attain more authentic responses as parents are the ones filling the questions. 
 
 
UNDERSTANDING ADHD 
 
ADHD is a chronic condition that affects a person's brain, altering their ability to stay focused, 
impulsivity and many other aspects. It is caused by low activity in the brain. It is the most common 
condition in children as it is hereditary. Working memory, open mindedness, managing emotions, 
organization and planning, are the main struggles of those with ADHD. As ADHD has no known 
cure, they can experience symptoms decreasing or disappearing with age. 
 
Types of ADHD: 
1. Combined type which is the most common type of ADHD, can be defined by having both 
impulsive and hyperactive behaviors, inattention, and short attention span. 
2. Impulsive/Hyperactive, which is the least common type of ADHD, is represented by the 
presence of impulsive and hyperactive behaviors without inattention. 
3. Inattentive and distractible is predominantly characterized by inattention and short 
attention span without hyperactivity. 
 
Effects of ADHD 
During an ADHD Conference that took place in Toronto, Canada on May 30th, 2009, Dr. Russell 
A. Barkley, Ph.D., a Clinical Professor of Psychiatry at the Virginia Commonwealth University 
Medical Center (VCUMC) at Richmond, Vancouver; states that although history says ADHD was 
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discovered in 1902, it is actually discovered in 1798 by Alexander Crichton, a Scottyish physician 
living in colonial America. Crichton called in disease of attention, and until 1976, emotion was a 
part of the ADHD symptoms before the Diagnostic and Statistical Manual of Mental Disorders 
(DSM) removed it and made emotional impulsiveness an associated problem in ADHD even though 
it is as much as a core symptom as it is a problem.  
 
Emotional impulsiveness means quickness to anger, easily excitable, low frustration tolerance, 
easily angered by things around the individual, and display emotions much more quickly than other 
people do. However, ADHD is different from mood disorder where the latter generates too much 
emotion, ADHD is a failure to regulate normal emotions, it is an inability to self-calm and self-
sooth. “You can not be impulsive in your behaviour and not be impulsive in your emotions.  
 
That is impossible because they are a unity. They go together. Emotion is welded in everything you 
say and do” (Barkley, 2009). The ability to control one’s emotions plays a big role in an individual’s 
social life. According to Dr. Barkley, 50%-70% of kids with ADHD if gone untreated or diagnosed 
late, tend to be rejected by their friends by the 2nd grade. He mentioned how friends are able to 
forgive the restlessness and the forgetfulness, but they are not able to forgive the anger and the 
hostility. Not only friends, it also plays a big role in finding jobs as some employers do not like 
seeing hostility in their employees especially when it comes to customers. 
 
Detecting ADHD 
Trouble with focus, impulsivity, and hyperactivity are the main symptoms of ADHD. More often 
than not, kids with ADHD are always in motion, they tend to be impulsive and hyperactive, as well 
as acting out at home and at school. On some occasions symptoms may not be apparent which leads 
to the failure of early detection of ADHD. As ADHD symptoms are sometimes confused with other 
medical conditions and behavior problems, children and/or teens who do not have ADHD are often 
misdiagnosed. 
 
Parents may bring concerns to a psychiatrist if the following symptoms have been going on for at 
least 6 months to the point where it negatively impacts their social and academic. The symptoms of 
ADHD include the following: 
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Inattention: 
a. Short attention span; has difficulty keeping focused. 
b. Disorganized; easily distracted and forgetful in day-to-day life. 
c. Has trouble listening and following instructions; failing to complete tasks at home, school, 
and work. 
d. Reluctant to be involved in tasks that require mental concentration. 
 
Hyperactivity and Impulsivity: 
a. Has trouble keeping still, often fidgets with their body or  moves in/from their seat. 
b. Runs and climbs in inappropriate situations. 
c. Mind is "on the go": impatient, talks excessively or without much thought and interrupting 
people. 
d. Unable to engage in low-energy activities peacefully. 
 
Using the Skala Penilaian Perilaku Anak Hiperaktif Indonesia (SPPAHI) Method 
Skala Penilaian Perilaku Anak Hiperaktif Indonesia (SPPAHI) is a scale developed by DR. dr. 
Dwidjo Saputro, Sp. KJ. on 2004, in Indonesia. This scale was developed based on the parents’ 
perceptions on ADHD symptoms in Indonesia. This scale can be used as an alternative instrument 
alongside other scales (the Corner scale which consists of 10 items). 
 
SPPAHI is graded by answering all the given questions by rating them from 0 to 3. 
Score 0 = not at all or very rarely  
Score 1 = sometimes 
Score 2 = often Score 3 = always 
Cut off score: 
Checked by parents > 30  
Checked by teachers > 29  
Checked by doctors > 22 
 
A Child with a score larger than the mentioned cut off score above, has a high chance of having 
ADHD. 
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LITERATURE REVIEW 
 
Previous studies like this research is a game to help children with ADHD focus. One of which is 
Permainan memori untuk anak-anak. Garnering data from doctors at Cipto Mangunkusomo hospital, 
in this game, players play as a driver who is given a task to deliver certain fruits to specific homes 
with different colors. In the first part of the game, players are expected to deliver two types of fruits 
for as many as possible in the span of two minutes. The game, however, does not show the final 
score or how many questions the player got wrong as it may create anxiety for the children with 
ADHD. 
 
 
Figure 01: Permainan memori untuk anak-anak title screen 
 
 
Figure 02: Permainan memori untuk anak-anak screen example 
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In the book, ‘Game Play: Therapeutic Use of Childhood Games,’ they provided another game called, 
“Stop, Relax, and Think,” to help educate the children with ADHD in self-control skills and provide 
opportunities for them to practice the skill. The game was created for children ages 6-12 by Becky 
Bridges, C.S.W., A.C.P. to make impulsive children think before they act. This game allows 
children who are active and impulsive to practice motor control, relaxation skills, ways to express 
their feelings, and problem-solving skills. Within the game, there is a manual that serves to inform 
people on how the game can serve as a diagnostic as well as treatment tool, where the skills learnt 
in said game can be practiced for home or in the classroom. To win, players need to collect chips 
by going through the Feelings, Stop, Relax, and Think sections of the game to finish. 
 
The difference between this research and the previous studies mentioned above is the outcome 
whereas the latter made a game to stimulate memory, this research aims to create an application that 
will help detect ADHD in kids. 
 
There is a paper proposed by students from Telkom University that is similar to this study where 
they made an application that can detect ADHD in kids. Their project, however, uses a scale that is 
pioneered by DR. dr. Dwidjo Saputro, Sp. KJ in 2004, in Indonesia. The scale is used because it is 
relevant to ADHD children’s psychopathology and to parents’ perception of ADHD symptoms in 
Indonesia. This scale, as well as another scale proposed by Corner which consists of 10 items, can 
serve as an instrument to detect the early stages of ADHD. After answering all the questions, 
children with a score higher than the cut off score is deemed in a higher risk of having ADHD 
compared to those with a lower score. Children with high risks of ADHD are recommended to seek 
immediate treatment. 
 
Data collection 
For the purposes of this research, in-depth interviews were used. This type of interview is 
advantageous as they require direct and personal contact between interviewers and interviewees. 
They are also intimate and unstructured with the aim to identify the interviewees’ emotions, feelings, 
and opinions on something. 
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Interview 
The first source for this is R, Krisanti, a thirty-four-year-old single mother of two with her oldest 
being in his second year of university and the youngest starting university. The respondent was 
asked various questions circulating her experience with ADHD, but the main questions for the 
interview were: 
a. When did you decide to bring your child to a psychiatrist? 
b. Why did you decide to bring your child to a psychiatrist? 
c. Was change evident after meeting a psychiatrist? 
 
 
Through the interview, it became known that the respondent’s first child has ADHD and he started 
getting treatment in the middle of his third year in elementary school. When questioned why she 
decide to take her son to a psychiatrist, she said it was first a suggestion from the school’s counselor 
after the son has been constantly reprimanded by teachers regarding his behavior during lessons and 
how he would often create a commotion in class; disrupting studies, unable to sit still, and constant 
fidgeting. Not only does he struggle academically (as he is unable to keep up with subjects that 
require him to focus for a period of time), he also struggles socially.  
 
He has lost most of the friends he made and mostly spent the first half of third grade alone because 
he does “odd” things like repeating what he says up to a few times in a row, and is also prone to 
temper tantrums and aggression. Although it was a recommendation from the school’s counselor, 
seeing her son eating alone during lunch and struggling to find teammates for group projects pushed 
her to seek a consultation.  
 
 
After the doctor diagnosed him with ADHD, he suggested putting him on meds and although 
Krisanti disagreed with at first, she now feels that putting him on medication was the right choice 
as she could see how the change has not only impacted him academically but socially as well. For 
Krisanti, the most distinct change she noticed was how her son got invited to more birthday parties 
and getting included in after school activities with friends. 
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The second source is H, Natalie, a twenty-two-year-old university student studying in the states. 
Although she was diagnosed with ADHD it was not until later did her parents start putting her on 
medication, reasoning that they did not want her life to be “controlled” by the medication. Natalie 
was asked questions regarding her conditions, some of the main questions asked were: 
a. Why did your parents schedule a meeting with a psychiatrist? 
b. How did ADHD affect you? 
c. Do you wish things were done/handled differently? 
 
As mentioned, Natalie was diagnosed at the last years of elementary school but did not receive 
medication until she was at high school. When asked why her parents decided to have her diagnosed 
in the first place, she said it was because her private tutor suggested it. Natalie was falling behind 
in classes and so her parents hired a private tutor for extra lessons every Monday and Wednesday. 
However, the tutor noticed how she would constantly fidget and have a hard time doing questions 
that require a form of focus, like case studies and math word problems. Admittedly, she did wish 
things were handled differently. Because of the delayed medication she received, she had trouble 
with her self-esteem and started having anxiety, having constant self doubt over her own abilities 
and wondering when her peers are going to leave her.  
 
As a university student, Natalie confessed how she is scared of taking big responsibilities which 
deters her from joining the student committee or any large clubs that has high expectations of her 
because she anticipates failure as she has trouble processing information in large portions and to 
some people, her ADHD translates to her being untidy, sloppy, and sluggish. When asked how she 
handles her situation when it comes to deadlines, she mentioned how she lists her projects or 
deadlines from most urgent to least, mentioning how making the lists gives her a sense of control. 
 
From the interviews, it can be seen how detrimental late diagnosis can be. To support the statement, 
a brief interview done with Dr. Alvina Stella Manansang Sp.KJ was done. She mentioned how 
ADHD tests differ for parents/teachers and there is also a separate test for the child involved. Dr. 
Manansang mentioned that the first thing to keep in mind, is how ADHD is a developmental 
disability. A developmental disability meaning the individual is showing an age inappropriate 
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behaviour, although in this case it does not mean that the individual’s behaviour is pathological it 
just means it is not appropriate for that individual’s age.  
 
It differs from psychopathology which is an aberration in one’s behaviour that can be recognized at 
any age. What distinguishes children with ADHD and without is the degree of the delay, in this 
sense is where they go through the same stage, but not at the same time. She said that the first signs 
of ADHD usually appear as inhibition and it often emerge during pre-school where the child is 
hyperactive, behaving too much, intrusive and disruptive, and impulsive where they often do the 
first thing that comes to mind. 
 
Concept of the Application 
The concept of this application is to aid parents in determining whether or not it is necessary for 
them to bring their child in for a ADHD diagnosis. The application allows parents to answer a set 
of questions from Skala Penilaian Perilaku Anak Hiperaktif Indonesia (SPPAHI) where the results 
will then be sent to a psychiatrist to look over. Based on the cut-off score, the parents will be notified 
whether or not their child should be brought in for a ADHD diagnosis. 
 
Founder of colorsmatter.com, Trish Buscemi, who is a mother to a child with ADD and Tourette’s 
has found that high energy colors like red, does not sit well with  people with ADD and ADHD, 
adults and kids alike, as it can spike a child’s blood pressure, contribute to stress, as well as 
aggression. However, colors that are known to slow down the heart rate as well as encouraging calm 
and focus like blue hues, sits well. According to Buscemi, a safe color palette for people diagnosed 
with ADD or ADHD are muted or pastel shades. 
 
The colors incorporated in this project are: blue, green, purple, orange, gray, and white. As 
mentioned above, blue hues are known to slow down the heart rate, encouraging calm and focus, 
and creating a sense of security. Greens are used because it aids people in feeling secure. Oftentimes, 
people are instructed to wait in the “green room” before going on air to relax because green 
encourages balance in people’s brains that leads to decisiveness. The colors orange and purple are 
used because they are the colors that represent ADHD in their awareness ribbons. 
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DESIGNING THE APPLICATION 
 
Flow Diagram 
To create the application, A flow diagram is needed to contextualize all the design requirement and 
content creation. This diagram depict how should the user uses the application from the start through 
finish. The flow diagram then will be translated to a visual design language using various design 
element.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 03: Flow Diagram  
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Translating Flow Diagram into Sketch 
The first step to designin an application is by translating idea and flow diagram into a visual 
language. Traditional sketch using dotted paper is used to have a better understanding of the actual 
scale for each page. Additional notes regarding the flow is shown so during the sketch development, 
each section can be covered in the drawing. Most of the visual element shown in the sketches are 
based on the concept development. Getting the feel right before start working in digital format is 
essential, adding a temporary box to visualize each of the element helps to create a good continuity 
in designing the user interface. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 04: Early sketch 
 
 
 
 
 
 
 
 
 
 
 
 
15
 
The next step in developing the application is implementing the sketch and test it to different user. 
By using fullscreen image with a minimal introduction, the user will not be only easily attracted to 
the image as the focal point, but also instanteously get the purpose of this application. This is the 
first hook for the user to press the button to continue. The clean, professional look is needed for this 
application as it encourages user to fill in their private data and not have a single doubt that this 
application is a scam.  
 
 
 
 
 
 
 
 
 
 
Figure 05: Landing page and sign in page 
 
ADHD screening is only available for children ages 4-17 years old. Reasons behind this is because 
ADHD can be hard to diagnose in children aged younger than 4 because they tend to change at a 
quick pace, and it becomes harder once they hit their teen years. 
 
 
 
 
 
 
 
 
Figure 06: Example of error message sign in page 
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The Home Screen 
The home screen is where the user can start the Test or looking any information regarding ADHD. 
Once the user logged in, this Home screen is available everytime they start the application. 
Information such as name, helpdesk, test, and ADHD information are displayed clearly on the 
screen. Menus put on the bottom area, reachable by thumbs. Test history can also be accessed by 
pressing the timer button on the menu area.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 07: Home Screen page 
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Questions page 
Designing the questions page are very straight forward as the SPPAHI method is already established 
and the designer cannot change it. With the main menu located in the top view, the questions are 
put in the center of the screen and text can be adjusted by pinching out 2 fingers. Progression also 
shown in every questions and user can press the number / slide left or right to move to different 
questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 08: Questions page 
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A finished indicator is needed once the user has answering all the required questions. To do this, a 
pop-up button will be opened once all questions is answered. Before submitting the questions, the 
application will open a pop-up confirmation whether the user is finished answering all the questions, 
or if the user wants to re-check again before finalization. Once submitted, the user will be prompted 
by a thank you page, and directing back to the home screen.  
 
 
 
Figure 07: Questions page confirmation pop up  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 09: Questions page pop-up message 
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History Page 
History page, or Riwayat can be accessed in the Home Screen. The page shows when the user 
finished the test and the current progress. The green line visualize the current state / finished state 
while grey line means that the progress is incomplete. ‘ 
 
The step is as follows:   
1. Test has been uploaded means that the user’s test is already in the doctor’s possession and 
waiting to be assessed. 
2. Test is currently analzyed means that the doctor is on progress on assessing the user’s test. 
3. Test has been sent through email means that the result is already in and can be obtained by 
email.  
The application then generates a result page confiriming the test, then user have the options to 
continue for direct consultation and scheduling if indicated as ADHD or close the test if the result 
shown as normal.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10: Questions page 
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CONCLUSION 
 
The misconception that ADHD is harmless still lingers in people’s minds, thinking that ADHD only 
makes individuals seem more active and more restless than others. While all that is true, it also 
affects the individual’s social life and unbeknown to most, emotional impulsiveness is considered 
one of the many side issues. Emotional impulsiveness consists of quickness to anger, low frustration 
tolerance, and displaying emotions much quicker than other people do. Individuals with ADHD can 
drive friends and close ones away because they cannot control their emotions and if diagnosed late 
or treated late, it could result in said individuals to have little friends in school and to have the 
aggression stick with them until adulthood. 
 
This research aims to help parents in early detection for ADHD in children, and although it can be 
done by filling out the SPPAHI questions, parents will still need to seek professional help so their 
children can get the help needed. To help inform users more about ADHD, through the application, 
users are also able to know more about ADHD; what ADHD is, what to do and not to do when their 
children are diagnosed with ADHD, the symptoms, and more. 
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